Objective: To evaluate and identify determinants of health related quality of life (HRQoL) during pregnancy. Methods: In this descriptive exploratory study in sixty-four nulliparous pregnant women, completed the questionnaire: HRQoL (Colombian standard version of the Medical Outcome Study Short-Form Health Survey -SF12v2-), and sociodemographic determinants (i.e., age, place of origin, education, marital status, and occupation) during the second trimester.
Pregnancy is a time of intense physical change, and it is associated with a great deal of emotional upheaval in many women 1 . Evidence about the health status of women could inform policies related to leave of absence and disability around the time of pregnancy 2 . Even in normal pregnancies, women experience subtle changes that may alter their ability to carry out their usual roles and may detract from their overall health-related quality of life and it is a period of physical and emotional stress that can have a significant impact on the well-being of an expectant mother 3 . In addition to the obvious external physical changes that accompany pregnancy, significant increases in mental health problems, including depression and psychosis, occur either during pregnancy or in the immediate postpartum period 4 .
Physiological changes occurring during pregnancy are likely to contribute to declines in physical health status. While the goal of medical care during pregnancy remains aimed at increasing the likelihood of a favourable maternal and neonatal outcome, consideration should be given to how a woman's life can be affected by factors arising during pregnancy. The concept that health care can be aimed toward both increasing the health-related functional status and lifespan has been advanced by methods that can validly measure an individual's health-related quality of life 5 . Much less is known about the factors associated with greater declines in HRQoL during pregnancy. Lower income has been associated with poorer health status during pregnancy 6 . However, HRQoL in other patient populations has been shown to be multi-determined by contributions from demographic, medical, and psychosocial factors 7 . Hueston et al. 1 found a negative correlation between gestational age and multiple physical HRQoL dimensions, supporting the view that physical changes during pregnancy contribute to the declines. Depressed mood during pregnancy has, in a number of studies, also been shown to negatively impact multiple HRQoL domains 8, 9 . Interestingly, other factors such as age, marital status, educational level and occupational status, which are known to be elevated during pregnancy 7, 10 , have yet to be examined in relation to HRQoL in this population. The objective of this study was to evaluate and identify determinants of health-related quality of life (HRQoL) during pregnancy. 11 . Pregnant women were included if they were: nulliparous women who had not participated in a structured exercise program, 16-30 years of age, with live fetus at the routine ultrasound scan and a normal pregnancy and gestational age of 16 to 20 weeks. They were excluded if they had: a history of high blood pressure, chronic medical illnesses (cancer, renal, endocrinology, psychiatric, neurologic, infectious, and cardiovascular diseases), persistent bleeding after week 12 of gestation, poorly controlled thyroid disease, placenta praevia, incompetent cervix, polyhydramnios, oligohydramnios, and history of miscarriage in the last twelve months. The participants who met the inclusion criteria and agreed to participate were contacted to inform them about how the project would be carried out.
METHODS

Participants
Outcome measures. All participants were assessed on the domains of their perceived health-related quality of life. Health-related quality of life was measured by a Colombian standard version of the Medical Outcome Study Short-Form Health Survey [SF-12v2] 12 . The questionnaire contains 12 questions grouped into eight different health domains: physical functioning, role limitation due to physical problems, bodily pain, general health perception, vitality, social function, role limitation due to emotional problems, mental health and these scales are further clustered into the physical component scale and mental component scale 13 . The physical component scale includes scales to measure physical functioning, role limitations due to physical health problems (physical role), bodily pain, and general health. The mental component scale includes scales to measure vitality, social functioning, role limitations due to personal or emotional problems (emotional role), and mental health. Validity studies suggest an advantage of the physical component scale and the mental component scale over individual scales when interpreting health outcomes. Test scores were normalized according to the instructions provided in the SF-12v2 user manual 14 . Reliability values (Pearson's r) range from 0.89 to 0.94 for the physical component summary and from 0.84 to 0.91 for the mental component summary 15, 16 . The secondary outcomes were measured via a structured validated interview (socio-demographic and determinants data) and a detailed physical examination. The Research Ethics Committee at Universidad del Valle approved this study (Res-022/29-UV). Informed consent was obtained from all participants before data collection began.
Data analysis. The study was performed in conjunction with a controlled, randomized clinical trial, the objective of which was to evaluate the effectiveness of a program of aerobics of moderate intensity for sedentary pregnant women with respect to the outcome of the pregnancy, physical capacity and maternal cardiorespiratory parameters during labor and childbirth. Details on the intervention and the main results of this study are already published elsewhere (Trial registration: NCT00741312) 11 . For this reason, we chose a sample size of at least 70 pregnant women to ensure that mean utility estimates would have a margin of error not greater than 7% at a 95% confidence interval. Data was entered directly into a customized Microsoft Excel database by an investigator at the time of the interview and baseline testing. Daily backups were performed and transferred to the master database at least once a week. Random checks of data entry were performed regularly and corrections made were possible by checking against paper records or, in rare cases, by phoning participants for confirmation by an independent investigator. An exploratory analysis using the Kolmogorov-Smirnov test was first performed to assess the normality of the score distribution for each variable. Descriptive statistics including means and standard deviations were calculated for all the variables (SF12v2). A Pearson correlation matrix was computed with all the variables to examine the bivariate correlations between the outcome variables (SF-12v2 domains) and each potential predictor variable. The pattern of intercorrelations among the possible predictor variables was also examined to determine the extent of multi-collinearity among predictors. A series of multiple stepwise linear regression analyses were conducted to identify the independent determinants of each SF-12v2 domain. Demographic (age, marital status, educational level, occupational status) and medical (gestational weeks) factors were considered potential independent variables. Variable selection was based on theoretical relevance, pattern of univariate association with each of the SF-12v2 domain scores and other potential predictor variables, and the assumptions underlying multiple regression analysis. Data was analyzed by using SPSS v.15.0 (SPSS, Inc, Chicago, IL).
RESULTS
Sixty-four participants were recruited to the study. Mean age of patients included was 19.1±2.7 years old and gestational age at entry was of 17.6±3.4 weeks. Most of the participants (60%) were married or had a cohabiting status and had low socioeconomic levels [(>80% strata 1-2. National Administrative Department of Statistics classification (DANE)].Ethnic backgrounds, status education, occupation and urban procedence are presented in Table 1 .
The results of the scores on the SF-12v2 dimensions obtained in this sample of women during the second trimester of pregnancy are presented in Table 2 . The participants reported higher scores in the vitality domain with 56±11, followed by mental health 51±10 and general health 50±11. Moreover, the lowest score was demonstrated in the domains of emotional role 18±5 and the physical role 25±4.
Univariate associations between predictor variables and health-related quality of life was evaluated. Among the demographic variables, the most consistent correlates of the various HRQoL dimensions were socioeconomic level and marital status (Table 3) . Having a higher household socioeconomic level was significantly correlated with higher scores on physical role, general health, social functioning, emotional role, and mental health. Being married or cohabiting was significantly correlated with all the SF-12v2 domains, with the exception of bodily pain.
DISCUSSION
The findings from the current research have revealed additional insights into the factors determining HRQoL during early pregnancy. This is the first study to evaluate and identify HRQoL determinants during pregnancy in Colombia. While the pre-pregnancy health status reported by the women in this cohort was similar to or better than normative samples of women of reproductive age, limitations in physical function, restrictions in vitality, and the prevalence of depressive symptoms increased over the course of pregnancy 17 . For example, the median physical role and emotional role scores observed in our study of pregnant women were similar to other studies involving individuals with mental disease and healthy adult females 9, 10, 15, 18, 19 . During pregnancy, symptoms are an important contributor to poor health status, while in the postpartum period a lack of social support is the most consistent predictor of poor health outcomes. Other studies have revealed that during pregnancy, symptoms were also an important contributor to poor health status, while during the postpartum period a lack of social support was the most consistent predictor of poor health outcomes 1 . Although the perception of vitality -measuring the degree of energy, pep, or tiredness experienced -is classified as a mental health component in the SF-8 and the SF-36, it has a complex construction and is moderately correlated with both mental and physical health functioning. These data suggest that relative stability of the physical and mental component scale of the SF12v2 and the apparently predictable changes in physical functioning during pregnancy imply that the SF-12v2 can be a useful tool in evaluating functional status.
Previous attempts to improve HRQoL, prenatal or post-natal, in women at risk has taken different forms, such as offering instrumental support to women at risk, providing emotional support, improving social integration, and increasing the number of trusted individuals cannot be easily achieved 20 . Nevertheless, to be able to find individual solutions for pregnant women at risk, healthcare professionals need to be aware of the importance of socio-demographic factors in maternal well-being and pregnancy outcomes. These results are consistent with an earlier study by Otchet et al. 9 who also showed diminished scores along the same SF-36 (standard version) dimensions including physical functioning, role limitation due to physical health, bodily pain, vitality, and social functioning during pregnancy 7 . Because of the changes associated with gestational age in the physical domains, researchers may wish to adjust the values of the physical domains when pregnant women are included in this study. In addition, the mean scores on physical functioning and bodily pain obtained in our sample of pregnant women were similar to other studies of patients with chronic medical conditions such as cardiovascular disease, diabetes, and cancer 7, 9 , while the means for role limitation due to physical functioning and vitality were even lower compared to these other patient populations.
CONCLUSION
Participants reported higher scores in the vitality domain, followed by mental health and general health. Furthermore, the lowest score was demonstrated in the domains of emotional role and physical role. Having a higher household socioeconomic level was significantly correlated with higher scores on physical role, general health, social functioning, emotional role, and mental health. Being married or cohabiting was significantly correlated with all the SF-12v2 domains, with the exception of bodily pain. In general, these findings must be considered in view of several limitations. As previously mentioned, this study was cross-sectional and, therefore, no cause-effect relationships can be inferred for some of the observed relationships. A further limitation is that most of our sample was affiliated to clinics with low economic levels and; hence, may not be entirely easy to generalize. Future studies across socioeconomic class and various geographical settings are needed to untangle the relative contribution of these factors to HRQoL during pregnancy 7 . While a comprehensive assessment of socioeconomic variables has been included, the study did not include other potentially important variables such as exercise and pregnancyrelated symptoms, which have both been previously shown to influence HRQoL 7, 11, 13, 15, 21 . These data should guide the expectations of women, their health care providers, and public policy.
Support. Universidad del Valle and Nutrition Group (Grant N. CI 1575).
Conflict of interest. None of the author has conflicts of interest related to this study.
